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P OVERVIEW .

This unit is composed of a preface, an 1ntroduction,'and five-

chapters. Each chapter bu1lds on and enriches what you w1ll learn 1n the

previous one. It is des1gned to be used with a tralner and a group of

learnersl;~Ihe£g/§re 12 act1v1t1es that serve as Yhe backbone of the unit.

:Youﬁw1ll do- some by yourself, some w1th other adults, and some w1th

fch1ldren. These, act1V1t1es will help you clar1fy and 1n}egrate the- 1deas

'_that -you' read 1n the text It is 1mportant that you do ‘the act1V1t1es

in order that you learn: the contents of this book

T
- In preparat1on. allow 12 to 15 hours’ of class t1me to~complete the

Uit Snx of these hours should.be spent with young ch1ldren (between

¢
four and e1ght years of "age). You, w1ll need to start a collect1on of

th1ngs that 1nterest young ch1ldren -- shells, rocks. m1n1ature toys and

<

_an1mals, etc.- You w1ll use these in Activity 12 (page 99) so, gather

together some attribute blocks wooden string beads, and a magaz1ne to cut

Q

up for p1ctures. You will use- these in Act1v1t1es 3, 445, 6, 8, 9,- and

mater1als.' e 0 ,

S -
gll.s_Be prepa{ed fé} some surpr1ses 4in the way ch1ldren class1fy these

~—_

-

When you have f1n1shed th1s un1t,\you w1ll be able to:

*

. ‘Demonstrate the d1fference between adult thought ‘and ch1ld-
: -

'”,/*ffhought as seen in class1f1cat1on act1vaty.

]

e

. ”Interv1ew children to determ1ne their methods of class1fy1ng "

-

; and the1r stages of 1ntellectual development

11

RN



e Demonstrate the differences in the way chi]@ren.classify within

L the, graphic, 1'ntu1t1Ve. and concrete—operationﬂ stages of

' deve] opment'; . R L

- / < of your f'ind"in»gs; . : oo ‘ : o ’ .

u
* '
'

. /l « Recognize how c1assif'jcat’10fri 1Is.'inv‘o]ved in a'wide vairiety ,

. of activities, = | KA

.
\
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4

-7 If you p]an to or are_presently affecting. the experiences of ch11dren,
tnen you shou]d Tearn about ch11dren s th1nk1ng This bookv1s part of a f

»ser]es.called Exploring Children's Thinking ., .This series covers four‘f .

~

. areas of mental development between four anﬂfeight years of age: classi-

(

f1cat10n, ser1atlon (order. re]at1ons), number and measurement (quantntat1ve

\

o rekatlons); and spatial relations.> The f1rst three. tbp1ts are covered by

1nd1¥1dua1 bools (Parts 1 through 3)‘and by correspond1ng\30 minute color
v1deotapes 111ustra®1ng cn1ndren S'reason1ng. The fourth t0p1c (spat1a1
, re]atlonsl is covered by-a fourth vrdeotare.]

- In- read1no through th1s book youew11] explore the deve]opment of

-

i V'class1f1cat1on sk1lls. C]ass1f1catlon 1nvo]veSsJudgments about how th1nqs,

1nc1ud1ng exper1ences, act1v1t1es, and fee11ngs, are s1m11ar and how they

~

are dﬁfferent Ne are: nof so much concerned with what ch1]dren reqard as | .

S1m11ar or- d1fferent but rather, how cﬁ11dren go about mak1ng and us1ng

e ‘ o . . [

such Judgments.

-

_" If th1s is your f1rst exposure to th1s top1c you w1]1 be surpr1sed
‘t,by what you ]earn. Be]ow a certa1n stage 1n deve]opment -children do not

”reason about c]asses in’ the same way adu]ts do,: no matter how they are .

[ d

; taught or’ ralsed Thelr class1f1cat1on sk1lls, 11ke their th1nk1ng in gen- 1

o era], changes in rundamental ways as they‘deveIOp You will see that
,chlldren a the- same stage of deveiopment clﬁss1fy in srm1]ar ways, no

E

;matter what the1r educat1ona1 or cu1tura] eXper1ences

1 V1deotape series tlt]ed .Ihe‘Growing Mind;-qA Piagetian View of Early
Ch11dhood ; . A ’

o

a

A

xiii

< . e - 5 .
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e e e e i

*d"WM“»” The top1c cf c1ass1f1cat1on has a1ways been important to the psycho-

: logy of th1nk1ng and 1earn1ng A1l those who have thought about th1nk1ng 7w7;

have attr1buted 1mportance to how the m1nd categor1zes and sorts out simi-
.1arvt1es.and d1fferenceg§ Every t1me:we recogn1ze something, or do the
. same thifig in the same circumStancee, we‘are'engaging in classification.
) whenever we th1nk about what is true of all or part of some group of people,

events, obJects, and SO rorth we are categorizing or classifying. . Classi- .

REI—

F3 - A4

fication is a way;ofﬂonder1ng—and understandTﬁg”ou?“E§per1ences._“

o en
S

.- -”\' In addition .to the top1c of c]ass1f1cat1on, this book 1ntroduces the
work of the Swiss psycholog1st Jean P1aget Piaget is 1nternat1ona11y

e recogn1zed as a 1ead1ng author1ty on the character and deve]opment of . ch11d-.J
ren's th1nK1ng.' He has shown with aston1sh1ng breadth and detail the na- -
ture of what ch11dren know and understand and how their understand1ng’ -

change: as- they develop menta]]y . ; o

+

P1aget S. contr1but1on 11es not on1y 1n the numerous areas he and h1s'
o-workers have 1nvesttgated but equa]]y 1mportant, in the method of 1n- >
vestigation called "structuralism.” Structuraljsm-embod1es not only a '

N . means of s*udying thiﬁking and its"deve1opment - but a1so a theorv that .
gu1des the explorat1on and prov1des a framework for understand1ng what 1s"‘
found. 2 “As you work’ through .this book ydu will 1earn how to 1nvest1gate s

= c]aSSJchat1on in childrén and ana]yze~your f1nd1ngs according to the
methods of structuralism. This Way of looking at th1nk1ng takes the ob- "

server beyond exp]or1ng facts that ch11dren may or, _may not know and focuses'

instead on the" under1y1ng pattern or organization .of children's th1nk1ng v

Al

2. Piaget,.Jean, Structuralism. . .




. -As you learn to detect th1s pattern you wiil f1nd that what ch11dren know

”and what ch1]dren of the same stage kncw is fundamental]y simi]ar.

o -

-is not s1mp1y less than what adu]ts know it JsAfundamenta]1ywd1fferent;

_ . .

-

U

Piaget has argued that ch1]dren 3 understand1ng of physical causa11ty,?

_numbers, time, movement-speed-d1stance, probab1]1ty, spat1a1 re]at1ons, and

geometry is also tied to a deve]op1ng understand1ng of c]ass1f1cat1on, The

-

organization of s1m11ar1t1es_and_d1££erenc ’75$ﬂﬁﬂ???¥ﬁat—onsh1ps,

e =

(wh1ch is what P1aget means . by the express1on "c]ass1f1cat1on"), part1a11y

descr1bes the organization of all forms of systemat1c know]edgea:v

To account for the re]at1onsh1p between c]ass1f1cat1on and these many

24 d1fferent areas of kroxledge, P1aget has spec1f1ed a number of typef of

c1ass.f1cat1on 3" This book focuses on.a fundamenta] type concerned w1th

- the add1t1onvand subtraction of c]asses. In Chapter 4, you will be 1ntro-

forms of c]ass1f1cat1on have a s1m11ar deve]opmental pattern

duced through some interesting tasks to another form concerning the muiti-

plication and division of classes: nu1t1p11cat1ve c1ass1f1cat1on involves

o

cross1ng the propert1 's of obJects or events to. produce new c]asses Both -

-

\J A

. The Introduction of th1s book prov1des a br1ef_descr1pt1on of P1aget s

theory and some 1nformat1on about Piaget himself. In add1t1on, it gives an

overv1ew of the. ECT series and its re]at1onsh1p to P1aget s theory Chap-

%,

,ter 1 “introduces the top1c of ¢lassification and the: character1st1cs of its

- .—n

3. F]ave]] The Deve]opmenta] ngchology of Jean P1aget

R Piaget, Jean The Psycho];gy of Inte111dence

. Inhelder and P1aget The Ear]y Growth of Log1c in the Ch11d

These works descr1be the var1ous forms of c]ass1f1cat1on structure as

we]] as the structures of re]at1ons

XV

15



:ret1ca1 descr1pt1on of the deve]opment of c1ass1f1cat1on and the means of )

stagesgof‘deve1ooment Chapter 2 1nvo]ves work1nq w1th ch11dren to exp1ore v

'the1r cJa§s1f1cat1on sk1]]s Chapter 3 prov1des a-more deta11ed and theo-J.ﬁ '

R

| keep1nq records on the c]aSS1f1cat1on sk111s and tho staqes of the ch1’dren :
u you work w1th. Chapter 4 presents a number of add1t1ona] act1v1t1es W1th

1;whichvto further explore ch11dren_s_undenstandLnq—oﬁ—e%asswffcatTon—‘ﬂjT‘TTf”_

ter 5 prov1des a br1ef dJscuss1on of the educat19na1 s1qn1f1cance of what

Kz

- you have 1earned about children's th1nk1nq and P1aqet s theony " The Appen-

d1xes contain some mater1a1s that can be used in c1ass1fy1nq act1v1t1es, a

transer1pt of the v1deotape on c1ass1f1cat1on,vand a 11st,of resources for

3 e LT . ]

'further exp]oring, not only the'topio'of c1assifitation but nuch'of.

P1aoet s" other work, and. 1ts re1at1onsh1o to educational process ; ST
Now that you have a better se; . what this book is about we can

suggest ways it m1ght help you as a tearher You w111 ‘learn to look at -

children' s th1nk1ng in a way that reveals its under1y1na order. You‘wi11

come: to apprec1ate the d1fferences between how you and the sh11d view the

wor1d You w1]1 learn how to:enqage ch11dren-4n enjoyab1e ‘activities that T

a]1ow you to assess the1r deve]opmenta1 levels: You ¥;11 come to see

SIm1]ar1t1es and d1fferences between ch11dren of the '$ame aqe “and to f1nd

the under1y1nq causes of some of the d1ff1cu1t1es ch11dren may have~W1th

the1r schoo]work Idea11y you W111 be better. able- to- he1p ch11dren re-

vea1 the1r inner thoughts, and be better able tor understand the- nature }:;

' of these -thoughts. It is my hope that you find th1s exp1orat1on reward1ng;
. o a A : ' ,

16 o K.R.A,, 1975
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 INTRODUCTION

- : .. PIAGET -- THE peRrson * . e

> S )
This book is one of a series of three dealing with Piaget's—study—of

ch{fdren“s.thinking We se]ected Piaget's work as‘our focus because to

date he has ‘provided the most complete descr1pt1on and theoret1ca1 account

of menta] deve]opment in ch1]dren

-, Jean D1aget was born in Sw1tzer1and 1n 1896 where he has Spend most .
of h1s 11fe and cont1nues to work At twenty-two he rece1ved his Ph D. in5.

s
b1o1og\ (a f1eﬂd in wh1ch ‘he first pub11shed at the age’ of ten) and soon

began work in the 1aboratory of Simon B1net one of the founders of 1nte111-

gence test1ng Uh11e pursu1ng stud1es as a b1o]og1st P1aget was develop- .
ing a dominant 1nterest in know]edge He began to view 1ts acqu1s1t1on a
not as’ a- set of facts and exper1ences, but rather as an evo]utlonary pro- s

cess 1n wh1ch Kngwlegge_was an.outeomeﬂof—hUW'the m1nd roan1zes menta] and -

phys1ca1 act1v1t1es He proposed that the manner in wh1ch act1v1t1es and

exper1ences are organ1zed goes through a series of regu]ar steps or: stages

I

_%,i_ His ear]y work in B1net S 1aboratory proy1ded him w1th much 1nfermaa T .
t1on on the thoughts produced by ch11dren He not1ced'reou1ar 1narcurac1es
- din theJrﬂth1nk1ng.that were.gradua11y e11m1nated with%age» -On- the baS1s of
three papPrs descnﬂb1ng these common inaccuracies, P1aqet at the age of

twenty-f1ve was “made “director of studies"- at the Inst1tute J.Jd. Rousseau

: 1n Geneva. He cont1nued his work at the Inst1tute unt11 1040, at Ewhich e

t1me he was. named D1rector of the Psycho1ogy Laboratory at the Unrvers1ty

- — - . -

Fl

4;l This'Introduction'appearswin"%ach,book in the ECT series.,
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- of Geneva.m A]ong—w1th numerous other posts ‘and dut1es, P1aget‘1s present]y

_ the D1rector of- the Internat1ona1 Center for Genet1c Ep1stemology (Geneva),

‘which he founded in 1956 - .
~ Throughout this more than fifty years, P1aqet has_been_lncnedqb]y pro-

' ductjve, He has produced well over two hundred works ‘investigating numerous

[}

Aareas of human‘knowTedge., He has virtually mapped the: domain of 1nte]]1:m_: =

~ gence -from birth to late adeTescénce and has- brought his nearly endless ob-
oservat]ons 1nto a theoret1ca1 perSpect1ve draW1ng from ToglC mathenat1cs,

~-physms, b1o]ogy, psycho]cgy, and computer theory. N j\
R - s ' A

R . ) .o E \ . ,
\ Ry . . : _ .
. . . P ] S

, PIAGET'S VIEW OF KNOWLEDGE =
o ; AN l-.v ¢ o - ~ ‘.

»
g

P1aget—s theory has evolved in® response to. quest1ons asked\throughout

e h1story “what is 1nte111gence?" "How are un1versa1Ty true ideas derived?"

e

;_—;e—e—ﬂ£s~kﬂowTedge-reaTﬁy‘no fore than memory7” As the sc1ence of’psycho]ogy

deve]oped 1t addressed these 1ssues, y1e1d1ng two views. - The f1rst holds

oy Tus (

that we are born w1th part1cu1ar ways of organ1z1ng exper1ence and that

kh%w!edge reflects’ these 1nborn#patterns of organ1zat1on The second view

“-)

1s the behav1or1st1c one that has dom1nated American psychology ‘It holds -

ﬁ%?t know]edge is a- copy of rea11ty and/or ]earn1ng from others. Piaget

of the "1nborn" ana the behav1or1stic “copy" theor1es of know]edge.

As a b1olog1st P1aget formu]ated his view around. three e]ements. the

4

.o i
.. organism, the environment, and the 1nteract1on-betweenAthe;tmo.sA-From these

il
| g

_ 5 The term "env1ronment“ refers to those things that are outs1de the
- orqnn1sm but wh1ch affect how the organism funct1ons. : :

S
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";beg1nn1ng e]ements come’ two b1olog1ca1 processes that result in change

:0ne 1s the process of act1ng on the env1ronment wh1ch is the same as 1n- o

= corporat1ng -the env1ronment into act1ons. " Piaget calls this. "ass1m1]at1on"

-b"of the env1ronment to the organlsm*__Grasp+n§—ebjects——retogﬁff‘ng a fami-

liar obJect and cook1ng d1nner are ways we act upon our env1ronment " The-

o other process 1s an a]terat1on 1n the. organ1zat1on of act1ons as a result

_of tne1r use. Piaget calls this "accommodat10n," or the adaptat1on

: 1ng on or. tak1ng«1n the- env1ronment with resu]t1ng changes in the act1ons

of actions to the environment Learn1ng to grasp d1fferent1y, f1nd1ng out

‘that someth1ng is d1fferent than expected mod1fy1ng recipes. for a meal are
N

examp]es of how act1ons are modified through use: "Ass1m1]at1on" and “ac-

ommodat1on“ make up the dynamlcs of 11fe-- a]] i1fe be1ng a process ofvact- 3

- themselves and their organ1zat1on Changes in the organ1zat1on or structures 'j'

: undér]y1ng act1ons can be v1ewed as EXQl!ElO" or deyeJ,opment-r——~—————————-——~

.. -«‘Q

P1aget sees know]edge as based in b1o]ogy He suggests that the under-_

1y1ng process by wh1ch an organ1sm comes to survive 1s the same as that by

wh1ch man can arrive at obJect1ve know]edge.6 In both instances the process

a
is composed of the assimilation of rea]1ty by the organ1sm and a resu]t1ng

—= ¥

; change in the structures,_ that ass1m1]ate. Mathemat1ca] thought and pr1m1-_ g

tive b1o]og1ca] processes are both based in act1on systems. The;d1fference_

is 0ne of the degree of deve]opment of those systems.e_s.%_uuem," P U

[V

- Py

~ STAGES OF DEVELOPMENT

e . . ‘& - N : . -l.
Piaget is probably most widely recognized for. his theory that children's

o

v

- 6. Knowledge. that is universa]]y\accepted as provable and”true,

LOXIX

\.19'-



a
o

_thinking'advances'through-a ser{es of distinct stages. The essential as- .

'pects of a staqe theorx_ate_thar4each_new_stage—4olqows—¥rom—and—depends-

' ‘.:upon the comp]et1on of- ear]1er .stages, and that the seouence_of_deyelopment—————

.

- .
[V SR

: organlzed than in later stages

wide range of prob]ems By early ado]escence children-enter the formal " M;“

_1s;the same for everyone. - Piaget descr1bes a stage in terms of how a

_chi]d's‘thinking is organized. The-thinking‘in earlier stages is less well ;

f‘P1aget and his co-workers in Geneva and a large- number of researchers

<

in other countrﬁes, have shown that children's. th1nk1ng in a w1de range of

-know]edge areas goes through a s1m1]ar deve]opmenta] pattern This pattern

is descr1bed by four maJor per1ods. Dur1ng the f1rst two years,the/sensoryh

'-;

A second broad per1oo,(the pre operat1ona] per1od, genera]]y lastS between’

.'.two and e1ght years-of age During th1s per1od ch1]dren develop_theln__—-——;

- !
ab1J1ty to represent rea]1ty w1th ]anguage, 1magery, p]ay, draw1ng, etc ,

‘and aeve]op in the1r understand1ng of rea]1ty The next per1od is the con-'

—
\

crete- operat1ona1 stage dur1ng wh1ch ch1]dren deve]op log1ca1 structures\\

';(from the adu]t S v1ew) and apply them to a systemat1c understand1ng of a

= S

. .operational per1od cons1dered to be the h1ghest level of menta] organ1za--

e . B

-tion.
STAGE | SiX~ “ Pre—coficeptual ~ ~ [lntuitive ‘Concreteiopera:” . Fbvﬁa1““““’
- | stages. [stage taye i {tional stage |opera-
e b A ooy o8l 4 |y g tional”
eornis | Sensory - Pre-operational period - Concretefoperation—FormaT
PERIOD motor ~1 - v . : : _ al per1od- ' opera-
‘| period . L _ S ~ {tional
= T . ' . : LB ‘‘period N
. 20 ‘
XX: )



It is 1mportant to keep in mind that the age at wh1ch a child enters

a

______.t_leayes_a_stage 1S~not spec+ffed—by*thE"theory““Chl]dren of the same- age

may be -in different.stages of devp1nnmnn+ ’*Hhat 14—ge—far—shUWn —to be true

of all ch11dren is that all ch1]dren go through the same series of stages,

a]though not all” ch11dren progress beyond the concrete operat1ona1 stage

”v””) : , AN EXAMPLE OF STAGES IN INTELIECTUAL DEVELOPMENT:

L o CONSERVATION

} [ L

0ne of the more fam1]¢ar aspects of P1aget s work 1s the studv of con-

servation. As adths, we recogn1ze that a. given amount of something does

not change when on]y 1ts shape has changed For examp]e, 1f you pour' a

___,#Eill_ng§§,Qf_waterﬂ1nt0—a Short~fatvone——you—know*th*t the shape of the

water may change but 1ts amount remaxns the same. Th1s is called conser-"'

Q—’

_vation.” Conservatlon 1s assumed by adults for anyth1ng that can be thought
of in quant1tat1ve terms: a quant1ty of clay, a measure of distance, a unit

- of we1ght ‘a nunbar of obJects, a un1t of vo]ume and so forth. o o

Piaget “and numerous researchers throughout the wor1d have shown that

’5a]] ch1]dren progress through the same sequence of stages in the1r under-
stand1ng of conservatlon. Ch1]dren in the pre-conceptual stage a]ways
\think.that changfng the‘shape or arrangement of obJects changes the1r

\

amount\\\Chlldren in the next staop be]1eve that quantlty 1s ~conserved

under some rcumstances, but not others By the concrete operat1ona]

stage, ch1]dren f‘ m]y be11eve that changes 1n shape, arranqement

7. See The Deve]op_;nt 0

-Huantitative‘Relations, Part 3 of the ECT unity5
--a unit of. the FLS N . ‘ ’ ‘ '
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-and appearance do not change amount ,F hermore,_allfch11dren conserve

: substance (amounts oT clay, rice, water , etc. ) before they conserve we1qht

. _ .

- (understand that the we1ght of someth1ng does'not change when its shape :

'changes), and all children” conserve we1ght before they conserve volume
“{understand, for examp]e that a- quant1ty of c]ay will d1sp1ace the same

| amount of water even if the~shapejof the clay is changed).

THE. SOURCES AND~DIRECTION:0F INTELLECTUAL DEVELOPMENT

A]though-conservation,iSjonly one of many areas of knowledge ‘examined
: - - . [ . - N - ‘ g Lo
v by Piaget, it provides a focus for discussing his theoretical views on how

know1edge is acqu1red L P 'f B '4‘ — }eff—;—

It has been w1de1y understood that memory, assoc1at1ons between one
exper1ence and another, sensory“1mpress1ons *tr1a1 and ‘error 1earn1ng:_antr_j—
' 1m1tat1ons of. others, a]] p]ay a ro]e in thought and affect what we learn.
However, each of these, singly or 1n “concert, cannot account for what P1a-.

yget and others have found to be true of children's 1nte11ectua1 deve]opment

1m==e==;=For=examp}e~ the—fact—that=chTtdYEﬁ‘fﬁ‘“k‘an amount of Tiquid- changes when
vwooit is poured cannot be attr1buted to a, poor: memory, to exper1ence or to
N
the teach1ng of others., wh11e it is surpr1s1ng to f1nd ch11dren mak1ng

v»such judgments, all ch|1dren th1nk th1s way 7.c some po1nt in their deve]op- :
ment. ; . . _ L \.. I v ,f

on the other hand a]] ch11dren eventua]]y come to know that amounts

Ad

are conserved and they do so after pas51ng through the same sequence oOf
ear11er stages, When asked why an amount of ‘Tiquid stays the same when it

Lis poured into a w1der conta1ner the conserv1ng child a]most un1versa11y

- gives one of the following arguments. "Noth1ng was added or taken away, SO
| Xxii
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————rt*s st111 the same.“ "The water is nov w1der than’beTGFET'But 1t 1s alsor
N
not as tall." "You cou]d pour the water back 1nto the gTass and it wou]d

————be—the—same—as~before—i—;The ire__Togi yreci ~quments_for.why the

.amount has not changed even though it TOka different. The quest1on natur-

3 -

\
~ally arises as to how children come %o reason in such systemat}c terms.v‘
The arguments g1ven by ch1Tdren for why amounts are conserved ‘provide
the bas1s for suggest1ng some of the 1ikely and unlikely sources. of object-

v,

ive know]edge. For example, consider the argument_that;lfgggjbjhg“ﬁs_aaaéd,w#“_,“;

or subtracted, amounts stay the same.. .It' s easy to imagine that such a pr1n- _

"»c1p]e m1ght be tauqht, or that 1t might be exper1enced through count1ng ac-‘ .
‘tivities. However, it is we]l known that it is v1rtua11y 1mposs1b1e to -

-‘teach th1s pr1nc1p1e to pre conceptua] ch11dren, a]so, children in- the in-

Pa v —‘7 “*'—‘—g‘—

Y

tu1t1ve stage e1ther a]ready know or r can be taught th1s W1th resnect to .

-~ [ SR N . -

count1ng, but they do not necessar1.y app]y the pr1nc1p1e to other areas of
“ conservat1on, such as substance and Tength 8 Furthermore, all ch11dren . vse '
arrive at an understand1ng of th1s pr1nc1p1e 1rre$pect1ve of whether 1t is

taught., The 1ntu1t1ve ch1]d must ‘be repeatéd]v conv1nced of- 1ts’truth*—‘—*z’=£:?97?

whereas ch1]dren a few months o]der regard it as an obvious fact of nature.

Chi]dren who spontaneously understand that amounts do not - change Mhen )

B noth1ng is -added or subtracted may just as eaS1]y express the argument that v

"11qu1d poured for examp.e from a;zall narrow glass 1nto a w1de one is con-

W

served because the water leve] is now iower, but further around, or w1der. _
:Thjsﬂexpresses an understand1nguthat changes in one d1mens1on (he1ght) can

be compensatéd'by those in'another (width) It is un11ke1y ‘that th1s pr1n-

Ve c1p]e of compensat1on was ever . taught to most ch1]dren who express 1t

‘\-

'~'v-'

o 8 S1ege], Irving and Hooper, Frank (Eds ), Lochal Th1nk1ng in Childrei: *
. Research Based on Piag_t s Theory. , ‘
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W1thout measurement there 1s no way to te]] that changes in one d1mens1on:_

————— ———

' rather than precedes an understand1ng of conservat1on whenach1]dren ex- A

i

—___ _press an argument of compensation as the1r basis for conserv1ng, “they are .

\
s1mp1y'@xpress1ng what they know must~be~true As you will see, the ar-

. gument of compensat1on JS an 1mportant clue to their.basis for conserving.

° i

[ . _ '
T~ L YA third argument typ1ca1]y g1ven is that iff a quant1ty changes in ap-

. pearance there Must st111 ‘be the same"amount b'cause—ﬂt can be changed

back to its or1g1na] appearance Th1s(can be“ex er1enced<d1rect]y. inu[‘

“

can ‘pour a glass of water 1nto a bucket and pour from the-bucket back into,_u

the g]ass and w1tness that there is as much water as, when you started Buth

———ﬁw—f—here 1s—anaqnterest1ng fact- ~wh1]e ch11dren may exper1ence this. from their

o
o~

"“’"‘“‘“fTrst“water—play_ong~and wh11e 1t may even be’ po1nted out to them th1s ob-.

L servat1on does not 1ead them to conserve It is not u unTTﬂ“very~close§to o

“ . the concrete operat1ona1 stage that such repeated demonstrat1onsn]ead to an

1dea of conservat1onA*_And,,agahnh-ch44dren—a~few—months—oTder‘cnme—tu—Tn—‘“—“

9

vent this pr1nc1p1e for themse]ves

J The above'arguments:suggest that an understanding of‘cbnserVation'does

'
not result from experience alone, whether that experience 1s man1pu]at1ve

and/or soc1a] P1aget has: argued that social experiences, phys1ca] exper- ~§é

1eneas and maturation (physical growth) aré necessary to intellectual de-

' 've]opment. But-theyfa]one-are not sufficient to account‘fdr'something as .
. -3simp1e and obvious to adults as.conservation. ) | -

P%aget hasﬂsuggested two additional factors that underlie the source

and dfrection_of inte]]ectuai-deve]opment.gﬁ One of these is ithe coordinaé

9. Ripple, Richard and Rockcastle, Vern N. .(Eds.), Piaget Rediscoversd:’
A Revnort of the Conference on Cognitive Studies and Curriculum Development.
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: —»vt1on of act1ons and the other is the tendency of this coord1nat1on to be-'

come reverS1b1e

The concept of a revers1b1e coord1nat1on of - mentai act1ons 1s abstract~m

- N

and fore1gn to most of*us. Ne'can g1vc some sense of 1ts mean1ng by return- :
_ing to, the arguments givén by ch11dren for conservat1on 0ne of the argu- -
ments 1s that a quant1ty is: conserved if noth1ng\Js added or taken away.

S
The concept of addition is a menta] act1V1ty ‘of joining th1ngs together .

Subtract1on 1s a menta] act1v1ty of separat1ng When it is understood thatx
subtract1ng aimounts can exactly compensate add1ng amounts, then these two

e menta] act1V1t1es ‘are in a revers1b1e re]at1onsh1p to -one another “Such as..'
;;_ re]at1onsh1p makes°1t poss1b1e to reason ‘that add§%§ and/or subtract1ng

-lead to changes in amounts, and that do1ng ne1ther leaves amounts the same

or’ conserved A s1m11ar express1on of revers1b]e reas0n1ng is demonstrated‘ -

. in the understandlng that changes in one d1menslon can compensate those in

another Changes in_height, for examp]e, are revers1b1y re]ated to changes

1n w1dth~“ft“Ts‘therefore'poss1b1e for an amount to change in one way. and
s\‘

st11] be the same, because the f1rst change“;;NcomBEnsated\by-a.second* :
.. . B /\
-“ change. Revers1b1e reason1ng -is 11kew1se expressed in an understand1ng

that a quantrty can be changed 1n appearance and then changed back. to its :

== . . . Vo

or1g1na1 form. -

Ch1]dren s understand1ng of conservat1on and the1r scpport1ng argu-A

N e T —

' ments do not ref]ect th1ngs tﬁat _have been taught or recorded from exper- :

1ence ~ Upllke facts, exper1ences, or th1ngs taught the pr1nc1p1e of con-
servat1on cannot be forgotten dny more than one can forget that one S bro-'”
ther (s1ster) a]so has a brother (s‘ster) Conservat1on is a product of'

revers1b1e reason1ng app11ed not Just to obJects, but to act1ons upon ob~

- Jects and more 1mportant]y, to 1nterna1 or menta] representat1ons of v

«




~

: act1 . An understand1ng that act1ons (add1ng, pour1ng, narroang, ]ength-

Lo

' en1ng, etc. ) can be reversed, 1nev1tab]y results in a concept1on of conser- -
. vat1on whlch 1tse]f is centra] to all measurement and a]] concept1ons of

un1ts. Numbers themse]ves are simply abstract representat1ons of un1ts
-

. that‘can be counted and separated: And at its core,:a-un]tb1s no more than .

9.

a”COnception of'an amount'that is conserVed:in spite"of spatial displace-
o ments -~ changes in- arranc,ments, appearances, ‘and so ferth, An ability to
conserve is’ eV1dence that a ch1]d has ach1eved reversib1e’thought'and is

capab]e of th1nk1ng of quant1ty 1n terms of un1ts that can be measured. :

L
‘ 4 B ".'\.\.\_

J

SR YOUR AND PIAGET S ﬁXPLORATION T
- O CHILDREA™S THINKING ~ © ~ BT

-

-

1'f_:-1' "By ‘eight years of age nost ch1]dren beg1n to eV1dence dramat1c chanqes
in much of the1r tthk1ng. P1aget and his co- workers have prov1ded a de-
SR scr1pt1on of these changes 1n a w1de range of: areas and have proposed that

\i"',;-the emergence of revers1b1e thought 1s a pr1mary factqr 1n7£he nature of f

these changes. - ' e T v . T

L B
»

i fsi"' ' The maaor1ty of P1aget E work has concerned "obaect1ve know]edge°"

know]edge that 1s subJect to proof through agreed upon arguments. .For ex
r . B
amp]e one can proveuby the agreed-upon argument. of count1ng, that e1ght
- v /
b]ocks W1]1 rema1n e1ght b]ocks, even 1f the1r arrangement is changedv

._Ihere is a range of s1m11ar prob]ems that concer@ ‘areas of quant1tat1ve _.(

f o reason1ng other than conservat1on. Some of . these are._ t1me, speed d1st- .

.

ance- movement probab1]1ty, proport1ona11ty, geometr . dens]ty, forCe, pres~

sure, and ve]oc1ty.~»

- F: In Part 3 of. th1s vo]ume on Egp]orﬂng Ch11dren S Th1nk1ng /ECT) we '

0 . '_ ' Lo X . .~ . . .

: - - T B . B
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’ amp]e -gebmetry'uses units to describe space - A square contains. four equa]

'ear]y 1nfancy to 1ate ado]escence At some points an»understand1ng of .

o, i ) 2o

focus on ch1]dren s devg]op1ng understand1ng of the conservat1on-of number ,:
‘substance and ]ength measuremegt of d1stance, and the re]at1on of time,
VSpeed and movement. Part 3 cons1sts of a ]earn1ng unit conta1n1ng gu1de-
»1unes for exp]or1ng ch11dren S, quant1tat§§e th1nk1ng and a 30 m1nute _video-.

tape demonstrat1ng the. methods of . 1nvest1gat1on and the deve]op1ng charac-

ter of quant1tat1ve thought between four and e1ght years. of age

" Other subJects 1nvest1gated by P1aget are. not concerned with quantifi-

cat1en. For examp]e P1aget has stud1ed the understand1ng of space #rom

°

‘.

e RNEE

'stra1ght 1inés connected at’ end po1nts to form an enc]ose space. The con-.

o )

' cepts "four“ and I'equa]" are statemenés about un1ts and are thus quant1ta-

£ . Yﬂs

_‘t1ve However, space can be descr1bed W1thout un1ts. For. examp]e, the

. 0
.

'not1on of an. "enclosed space" does not use any quant1tat1ve un1ts '31

Part 4 of ECT concerns P1aget s 1nvest1gat1on of deve]op1ng spat1a1

concepts in ch1]dren bétween four and- e1ght years of age. Aga1n we. see
\

the same stages as revea]ed in quantitative thought . " Part“4 cons1sts of a d

v1deotape demonstrat1ng the methods and results of interviewing ch1]dren

Co - : . Y
" space uses quant1tat1ve_concepts and-ét\dther‘points it- does not. For ex- -

,1between four and e1ght years of age on- the1r concepts oF stra1ght 11nes,

1eft—r1ght and foreground background or1entat1ons, and hor1zonta] spat1a1
. .

e or1entat1ons as demonstrated by the surface~of a 11qu1d ' : s

> ’d

P1aget argues ‘that. the s1m11ar pattern of stages in quant1tat1ve and

spatial reasoning resu]ts from the general under]y1ng tendency of menta] °

'act1v1ty to become 1ncreas1ng1y organ1zed and revers1b]e He has attempted

K4

~/

hto ana]yze, in terms of revers1b]e c1ass1fy1ng and seq_enc1ng act1v1t1es,

all that he has demonstrated in spat1a] and quant1tat1ve reasoning, as. we]]

- XXV'IT ’
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" as other~areas such as causality and genea]ogical relations

In Parts 1 and 2 we exp]ore the deve]opment of c]ass1fy1ng and. sequenc-

1ng in ch11dren between four and e1ght years of age Because-of the import-

L.

ance attr1buted by P1aget to these two topics, w e_have provided a book for'

._each. Part 1 presents a'detailed description of the deveioping understand- .
ing of c]ass1f1cat1on and how to exp]ore th1s development with- children.

= -

/‘\__
In Part 2 we Tikewise treat ord1na] relations, or the 1og1c of sequences

Each book is accompan1ed,by a 30 minute co]or v1deotape.

v
v -

The topic of'c]assif?cation concerns - the coordination of judgments

about'hom objects and events are similar and/or diffeﬁént,.and"the Togic of

some and 511. For example, all cats and dogs aro\animals. Because all of

Ay

" the cats are only, some of the an1ma1s, there are 1og1cai1y more anima]s than

.

;s cats VP1aget argues that the 1og1c of r]ass1f1cat1on is based upon a rever-

y R

\ : S

“sible coord1nat1on between comb1n1ng and separat1ng act1v1t1es, and»that’:'

e

pr1or to the concrete operat1ona] stage, th1s»reverS1b111ty is absent, g1v—,,

" 1

- \'

' 1ng the young ch1]d s concepts an 1llog1ca1 appearance However, it is

-, wrong to ca]] the c]aSS1f1cat1on of pre-operat1ona1 children 1llog1ca1 It

1s d1fferent from adu]t thought yet sy temat1ca]1y organ1zed and cons1stent

.‘,“ in its application.

"Tﬁé second topic ordina] reiations, concerns how chi]dren coordinate
Judgments about such things. as before- after, first- next less than-greater
thgng ‘shorter than ta11er than and so on° Here as well, there is a 1og1c
‘as expressed in the fo]]oW1ng : If St=ve i< older than’ Leon, and Steve is
~ younger than Pete, then Leon is. the- youngest P1aget describes th1s 1oo1c

as the reversal of re]at1ons such as: If Steve is older than Leon, then

e
¢

Leon is younger than Steve

P1aget s analys1s of know]edge~qs complex Some parts are more under- -

b . ‘ V,' | ) o oxxviji
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standable than_others and some are more worthwhile to the‘practicingfeducaas\\\\
tor. In this volume on children's thinking he attehpt to guide you in a
‘first-hand ekploration of part of what Piaget has observed.in.children“s
. thinking‘ In pursuing the reading;~interviewing,?and discussion activities,_
Land by v1ew1ng the videotapes, -we hope to stimulate not only an- apprec1a- ‘
tion . for the character of children S thinking, but a.way of - iooking at
thinking itse]f o | | "

As you work through this vo]cme, vou will gradua11y gain new 1enses

e

. through which to look not on]y at children's thinking, but at your oWN “as we]]
T this topic sparks an interest, you will.come to sense the broad patterns

of commonality that touch’Upon a. w1de range of understandings In another _

_unitof" the F]ex1b1e Learnir_ System we he]p you prepare for - exp]orinq e
' children's concepts in general.l10 - o = a
‘Educators common]y ask about themimp]ications of.Piaget's theory for
education. We address this issuefin the concluding chapters of Parts 1
and.2. lHowever, a genera]'vien can be expressed quite hrief]y. Any signi-
ficant educationai implications from Piaget's theory are to‘u]timateiy be
decided hy educators who have come to experience the character ofireasoning

reveaTed by . Piaget“s methods. To translate Piaget's theory to educationa1

prescription must be preceaed by an apprec1ation of what he has discovered.
@ .

This is the function of the ECT volume.

10._A1ward,'Keith R;,.Norking With Children's Concepts,'a unit of the FLSQ
' XXX |
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---‘\\ S cuAp'r:n,r
\n _ AN INTRODUCTION TO. CLASSIFICATION /
.l o
- ._\\;_\ T NHAT IS CLASSIFICATION? e T

P : T AR

C]ass1f1cat1on 1nvo]ves reason1ng about s1m1]ar1t1es and d1fferences

’ when we ta]k about a class of obJects or events, WE. are talking about
th1ng~ nat are similar. A]] the’ th1ngs in a class have at 1east one: com- o
mon property. HdWéver, the elements or memberS-of'a class, those'thtngs

lthat are Q¥oupéd together, may vary in terms-of how simi]ar they are. For

examﬁie, we cou]d have. a c1ass of dinner forks or a c1ass of all types of o

\...t_
a

forks Both are c]asses, but they vary in the degree of s1m11ar1ty among
the things grouped together D1nnen_forks are more similar to each other
than they aré\to pitchforks. Among elements of a c]ass,,differences and )
osimilz rﬁties éan exist simultaneously | | _
| when we, talk about a c]ass of th1ngs, we automatically imply that they ;
are differen fnom someth1ng e]se For examp]e, the class ofeating uten-

sils is-diff rent from things that are not eatirig utensils. .Yetumany things/

ff—"“that‘EFE“not eatfng‘utens{ls are in other ways sim11ar to them. For examp]e,
'eatlng utensills ane d1fferent from cars but a]so similar in that both are
made and used| by peop]e It would be perfect]y a]] r1ght to put cars and
eat1ng atensils together and ca11 it a c]ass If we were asked to descr1be
the class, weld say, "It S some of the things made and used by people. o
If we-meant = class to be all of the th1ngs made and used by people then

we'd have to include a1rp1anes, TV's, houses, and a]] the other things that

- people make an _use,_“

30
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" The way in which all things.ih a elass are similar to each other is

called the Ttlass intenSion. “Ihtension" simpTy refers to'the pr0perties

of the class or the th1ngs that -are’ s1m1]ar ‘about everyth1ng in ‘the c]ass

You might th1nk'of it as the class name. "“"Dinner forks," "forks,“ "eat1ng
“_utensiis,“ "objects made and used.hy peop]e," are the 1ntens1ye properties
~of our example q]asses.. Al1 classes have an intehsion; that_is, there is

some way in which.all the things in a ciass are similar. _ p '

[P

Another property of classes is the fact that all cTasses have something

in them. This is called the class extension"]]‘ If the intension of the

class is such that everyth1ng must be a d1nner fork to be]ong, then the ;_ o

extens1on is. such that all d1nner forns “could be put 1nto the c]ass, but -

.salad forks,‘butter_forks, p1tchforks, etc., would be exo]uded. If the in-
Jtension ofJa class_Were "allhthings made and used by peopTe;“ then the ex-
‘tension of the class would 1nc]ude TV's, cars, airplanes, etc. '

. Tn order to understand what °]asses are and how tey relate to th1nk-
‘ing,vwe must realize that we can never s1mp]y talk about a single class.
There are always re]at1onsh1ps between classes. The. th1ngs in a c]ass can
»a]ways be divided into. further c]asses and/or 1nc]uded w1th1n other c]asses.
In order to determine a class, one needs to consider 1ts re]at1on to other
—-—————pUSSTbTevc}asses—-ThTs—p0Tnt-w11I—become-ciearer as you. work through this

' un1t

1. "ExtenS1on" refers both to the possible members of a c]ass and the
actual members of a specific class. When intension and extension are coor-
dinated with one another, -all the th1ngs with the 1ntens1on of the c]ass
are contained in the class.

| o 31
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A LOOK AT SOME OF YOUR“QNN CLASSIFICATiON SKILLS

D ‘Activity 1: Soin_é Word Games

The purposé.of this activity is to.give you a perﬁona] sénse of the
re]atﬁonshibs dmoﬁg classes. You can do these activitie;_by yoursejf,
although they may be fun to share with others. There are fiye Sub-
. aétivities, each with a follow-up discussion conce?ning.éoﬁe of the
c]aés re]ationg i]]ustrated'by the'actiyity. ° "
~ INSTRUCTIONS FOR ACTIVITY 1:
-~ In each of the fo]]owiﬁg s!bééétivities'(A-E), there are two words

pairgd together. You §h6u]d try to think of something that is tfue”of both

" words. For example, AIRPLANE-KFTE: things that fly.

1. Suzie-Jane:

2. Ford-VW:

thn-Joe:

3
4. Seagull-Hawk:

5T Jane=Maril AT

6. WW-Toyota: . - ~ ‘
'.7. Lyndon-Jdohn: ' |

8. Duck-Seagull: -




2

t

FOLLOW-UP ‘TO ACTIVITY 1A (Read after completing 1A):

Here are some of the classes that people generally think of when we
present the word pairs 1n ]1st 1A: "gir]s/women," "cahs-" "boys/men,"

"birds," l'mov1e actresses," "fore1gn cars,ﬂ_"Pres1dents of the u. S.,

"water birds."
This simple exercise i]iUstrétes'one type of re]Etionship between

classes. It is called an .inclusion relation because classes include other

classes. For example, "actresses" are included in the class of "women, "

Women

Actresses Women
: ' that are not
~actresses

As another ekamp]e, you might héve said "cars" for pair 2. VW's are

cafs. But in pair 6, you m1ght have said that VW's belong to the class of

"fore1gn cars." All fore1gn cars are 1nc]uded in the class of cars.

.

Cars

: - » Foreign cars
Foreign . USA cars .
cars -




... 1B.

TV-Dishwasher:

TV Movies:

For these two pa1rs, it's quite Tikely that you thought of c]asses
]1ke "househo]d appliances" and "things we watch _for enterta1nment news ,
etc.", Here the same object, "TV," is thought of as belonging: to two d)fferQ
ent c]as5°s because it is tgought of in different terms. This illustrates,
again, the fact that things can.belong to different c]asses at the ‘same
ttme ane that these c]asses de'not'necessarily include each other. A1l ap- :

pliances are not visual media and vice versa. . “.

Appliances - ' o Visual media
TV's Dishwashers Others TV's. ' movies Other:
Name two qther appliances ' : Name two  other visual media

hvs

i
A somewhat different: class re]at1on is 111ustrated by the fo]]ow1ng

1. Some app]1ances are TV's and some are not.
'2, Some appliances are toasters and sgme are not.

These two statements togeéher look like this:
.’ : (]) - (2) -

. Appliances . Appliances
- TV's '; ~~ Other ' " Toasters Others
. 5

1

Y




in (1), the class of “"other" (appliances that are not TV's) includes '
the“c1ass of toastérs because some of the appliances that are not TV's are
toasters. In (2),ithe class of "other" includes the class of TV's because

‘some of the,app]iah&es that are not toasters - ble,

1C.

“Brown tree-Green tree:

Brown car-Green car:

It s most likely that you come up with the c]asses "trees" and "cars."
But 1f you consider both pairs, you m1ght come up with the classes "th1ngs"

and "colors." The re]at1on between both pa1rs look 11ke this:

Trees " o Cars . ~ Green o Brown
AN AN Y ANANS
N _

Green Brown Green _Brown . Cars Trees Cars Trees

These types of class relations are often illustrated by a matrix such

as the following: . S )
THINGS
CARS . TREES
" GREEN
; " COLORS *
o . BROWN
35



1D.

Folk Dance-Fox Trot:

: Gymnastics-Folk Dance:

Polka-Mexican Hat Dance:

Fox Trot-Waltz: °

_Some responses to the above pairs hight be: ‘"dances," "human movement,
’_ "fo}k dances," "formal Eukopean darces." The following is an illustration.

of some of the relations between these classes:
. 1
i

Human Movement

. . 9
. R . -
tA w
- ] . . »

i o : | Dances . Non-Dance
| Folk Formal =~ . Other  Gymnastic Other

European -

- 7/\\ AN

Polka ~ Mexican Other Fox Waltz  Other
.. Hat - Trot ' -

1E.

Gospel-Blues:

:I“Chofaf-ﬁospelz_ . \\\\'

For the above two pairs, you might think'o the classes "Black Ameriél

can music," and “church music.” This is.one of the\ways ‘the relatibﬁships

between these cjas§e§ can be i]lustrated:ﬁ

S




\ 3
, ;‘i‘If';ou considered some of’;he~re]étions‘betWeen these c]déses,gjt
would be-pdséib]e to make ihe‘fo]]bwing statements: |
1., Gospel, blues and choral are a]]ltypes of music..
2. Some éhurch m.sic -is gosﬁel, some éhoral; and Some'is ﬁéifher.
-~ 3, Some choral music is‘B]ack Ameritan,'sdme is church,. some is |
neither. | . ; ” B
4.. Some church music is B]aCk‘Americah, somé B]a&ﬁ American music is
gospel, Some'is‘neither.;. : 4
5._:Some gospe]‘musiC'is church music; §ome s Black American music,

some is both, and some is neither...and on and on..




s

. szcu's'smn OF ACTIVITY 1:

Although you may not have generated the same c]asses (e.q., "mov1e

actresses," "foreign cars," folk dances"), 